Adenosine metabolism in the guinea pig heart: the role of cytosolic S-adenosyl-L-homocysteine hydrolase, 5'-nucleotidase and adenosine kinase.
This study was conducted to elucidate the role of S-adenosyl-L-homocysteine (SAH) hydrolase, 5'-nucleotidase and adenosine kinase in the production and removal of adenosine in the isolated guinea pig heart during normoxic (95% O2) and hypoxic (30% O2) perfusion. Using an adenosine kinase inhibitor (5'-amino-5'-deoxy-adenosine; 50 microM) and an adenosine deaminase inhibitor (EHNA; 5 microM) the total steady-state production rate of adenosine in the heart was estimated to be greater than 1.2 nmol.min-1 per g wet wt., during normoxia. Most (95%) of the SAH-derived adenosine is salvaged by adenosine kinase action. The rate of adenosine phosphorylation increased 3-fold when isolated hearts were perfused with hypoxic medium, suggesting that adenosine kinase is not substrate-saturated under normoxic conditions. The steady-state production of adenosine was also estimated during hypoxia (5.9 nmol-min-1 per g wet wt.) and compared with previously determined transmethylation rate during hypoxia (1.12 nmol.min-1 x g wet wt.). In an attempt to assess the in-vivo activity of cytosolic 5'-nucleotidase, the 5'-AMP pool was labelled by perfusing the isolated hearts with tricyclic nucleoside (TCN) which became phosphorylated (TCN-P). The release rate of both adenosine and TCN in the post-labelling phase was increased by hypoxic perfusion, suggesting that the increased rate of 5'-AMP hydrolysis may be due to increased availability of substrate, as well as activation of 5'-nucleotidase. Our findings suggest that during normoxic perfusion a significant amount of adenosine is derived from an apparently oxygen-independent mechanism (cellular transmethylation) whereas during hypoxic perfusion hydrolysis of adenine nucleotides to adenosine prevails.